Bicyclic acylguanidine Na+/H+ antiporter inhibitors.
Blockade of the Na+/H+ exchange has been shown to diminish the serious consequences of myocardial ischemia. The aim of this investigation was to alter the structure of the common benzoylguanidine NHE inhibitors in such a way that the 3-methylsulfonyl and 4-alkyl group form a ring. The new benz-fused five-, six-, and seven-membered ring sulfones were prepared by internal Heck reaction. Benz-fused five-membered ring sulfones could also be prepared by internal aldol-type condensation using ketones or nitriles as acceptor groups. In the final step, the carboxyl groups were converted to acylguanidines preferentially by guanidine treatment of the esters or acid chlorides. The compounds were tested as their methanesulfonate salts. The inhibition of the Na+/H+ antiport activity was determined by observing the uptake of 22Na+ into acidified rabbit erythrocytes. Additionally, the inhibition of the antiport activity was assessed also by the platelet swelling assay (PSA), in which the swelling of human platelets was induced by the incubation in the presence of a weak organic acid. On average, the IC50 values in the PSA turned out to be about 10-fold higher than in the erythrocyte assay primarily due to a higher Na+ concentration in the PSA; however, the order of the compounds' potency was not substantially altered. The new compounds were found to be highly active with peak values ranging within the cariporide and EMD 96785 standards.